Use of post mortem and in vitro tissue specimens for X-ray microanalysis.
Post mortem changes in the distribution of elements, as well as changes induced by dissection and incubation of tissue slices, were investigated by X-ray microanalysis of brain tissue, liver, pancreas and submandibular gland. Dissection itself causes minor changes in the intracellular ionic concentrations, but even a brief exposure of dissected tissue slices to a physiological buffer causes an increase in intracellular Na and Cl and a decrease in intracellular K concentration. The effect is most marked in brain tissue and least marked in submandibular gland slices. Incubation in fluid resembling the extracellular compartment in its ion composition results in a further increase of Na and Cl in brain tissue (cortex and hippocampus) and liver; in pancreas and submandibular gland, on the other hand, a stable situation throughout 2 h of incubation can be obtained. Incubation at lower temperature, and exchanging NaCl in the incubation medium for Na gluconate, has only relatively minor effects on the intracellular K/Na ratio. Exchanging the NaCl for K gluconate results in a high intracellular K/Na ratio throughout the incubation, but morphological evidence of tissue oedema was nevertheless observed. Physiological changes in intracellular ion content induced by cholinergic stimulation are similar in in vitro preparations as compared with stimulation in situ. The effect of dissection and brief incubation on the ionic composition of brain tissue is less pronounced 6 h after death than in a living, anaesthetized animal, but this is largely due to the post mortem changes that already have taken place.